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[DOCUMENT] SPECIFICATION 



[TITLE OF THE INVENTION] Ink Feeding Rate Control 
Method and Data Correcting Method for a Printing Machine 

[CLAIMS] 

[CLAIM 1] An ink feeding rate control method for 
controlling a feeding rate of ink for each of areas corresponding 
to ink keys of an ink feeder in a printing machine, by comparing 
measurement information and reference information on detect- 
ing patches printed on prints, said method comprising the steps 
of 

determining an average of image area ratios of images in 
the areas on said prints corresponding to said ink keys; 

determining an average of image area ratios of images in 
positions aligned in a printing direction with said detecting 
patches printed in the areas on said prints corresponding to said 
ink keys; and 

correcting said reference information or said measure- 
ment information based on said average of image area ratios of 
the images in the areas on said prints corresponding to said ink 
keys, and said average of image area ratios of the images in said 
positions aligned in said printing direction with said detecting 
patches printed on said prints. 
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[CLAIM 2] An ink feeding rate control method as 
defined in claim 1, wherein said measurement information on 
said detecting patches comprises densities of said detecting 
patches, and said reference information comprises reference 
densities. 

[CLAIM 3] An ink feeding rate control method as 
defined in claim 1, wherein said reference information or said 
measurement information is corrected by using a correction 
factor obtained empirically. 

[CLAIM 4] An ink feeding rate control method as 
defined in claim 3, wherein a corrected value of said reference 
information or said measurement information is stored from 
time to time, said reference information or said measurement 
information being corrected in time of subsequent printing 
processes by using said corrected value stored. 

[CLAIM 5] An ink feeding rate control method for a 
printing machine having an image recorder for recording images 
on a printing plate based on image data, for controlling a feeding 
rate of ink for each of areas corresponding to ink keys of the ink 
feeder by comparing measurement information and reference 
information on detecting patches printed on prints, said method 
comprising the steps of- 

determining, from said image data, an average of image 
area ratios of images in the areas on said prints corresponding 
to said ink keys; 
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determining, from said image data, an average of image 
area ratios of images in positions aligned in a printing direction 
with said detecting patches printed in the areas on said prints 
corresponding to said ink keys; and 

correcting said reference information or said measure- 
ment information based on said average of image area ratios of 
the images in the areas on said prints corresponding to said ink 
keys, and said average of image area ratios of the images in said 
positions ahgned in said printing direction with said detecting 
patches printed on said prints. 

[CLAIM 6] An ink feeding rate control method as 
defined in claim 5, wherein said measurement information on 
said detecting patches comprises densities of said detecting 
patches, and said reference information comprises reference 
densities. 

[CLAIM 7] An ink feeding rate control method for 
controlling a feeding rate of ink for each of areas corresponding 
to ink keys of an ink feeder in a printing machine, based on 
measurement information on detecting patches printed on 
prints, 

wherein the feeding rate of ink for each of the areas 
corresponding to the ink keys of the ink feeder is controlled 
based on an average of image area ratios of images in the areas 
on said prints corresponding to said ink keys, and an average of 
image area ratios of images in positions aligned in a printing 
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direction with said detecting patches printed in the areas on 
said prints corresponding to said ink keys. 

[CLAIM 8] An ink feeding rate control method as 
defined in claim 7, wherein said measurement information on 
said detecting patches comprises densities of said detecting 
patches. 

[CLAIM 9] A data correcting method for a printing 
machine for correcting measurement information or predeter- 
mined reference information when controlling the printing 
machine by comparing the measurement information and the 
reference information, the measurement information being 
obtained by measuring detecting patches printed on prints and 
corresponding to ink keys of the printing machine, said method 
comprising the steps of 

determining an average of image area ratios of images in 
the areas on said prints corresponding to said ink keys; 

determining an average of image area ratios of images in 
positions aligned in a printing direction with said detecting 
patches printed in the areas on said prints corresponding to said 
ink keys; and 

correcting said reference information or said measure- 
ment information based on said average of image area ratios of 
the images in the areas on said prints corresponding to said ink 
keys, and said average of image area ratios of the images in said 
positions aligned in said printing direction with said detecting 
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patches printed on said prints. 

[CLAIM 10] A data correcting method as defined in 
claim 9, wherein said measurement information on said detect- 
ing patches comprises densities of said detecting patches, and 
said reference information comprises reference densities. 

[CLAIM 11] A data correcting method as defined in 
claim 9 or claim 10, wherein said measurement information and 
said reference information are used for at least one of ink feed- 
ing rate control and dampening water feeding rate control in the 
printing machine. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[TECHNICAL FIELD OF APPLICATION] 
This invention relates to an ink feeding rate control 
method for controlling an ink feeding rate for each area corre- 
sponding to an ink key of an ink feeder in a printing machine 
based on measurement information on detecting patches printed 
on prints. Further, the invention relates to a data correcting 
method for a printing machine for correcting data such as 
measurement information on detecting patches in order to 
control an ink feeding rate and/or a dampening water feeding 
rate. 

[0002] 

[PRIOR ART] 
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Such a printing machine includes ink feeders for adjust- 
ing the rates of feeding inks to ink rollers. Each ink feeder has 
a plurality of ink keys juxtaposed in a direction perpendicular to 
a direction for transporting printing paper in time of printing. 
The rate of feeding ink to the ink rollers is adjusted by varying 
the opening degree of each ink key. In this way, the rate of 
feeding ink ultimately to a printing plate is adjusted. 

[0003] 

The printing plate has regions called detecting patches 
or control strips formed in positions corresponding to the respec- 
tive ink keys. The opening degree of each ink key is adjusted 
by measuring, with a densitometer, the color density of a corre- 
sponding detecting patch actually printed on printing paper (see 
Patent Document 1, for example). 

[0004] 

[Patent Document 1] 
Unexamined Patent Publication No. 2002-355950 
[0005] 

Fig. 11 is an explanatory view schematically showing 
detecting patches PI, P2, P3 and P4 printed on printing paper S 
acting as a print. 

[0006] 

Each of areas El, E2 and so on of the printing paper S 
corresponding to the respective ink keys of ink feeders has 
printed therein, for example, a detecting patch PI corresponding 
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to cyan ink, a detecting patch P2 corresponding to magenta ink, 
a detecting patch P3 corresponding to yellow ink, and a detect- 
ing patch P4 corresponding to black ink. 
[0007] 

[PROBLEM TO BE SOLVED BY THE INVENTION] 
With a printing machine, generally, there arises a prob- 
lem that color densities of the detecting patches PI, P2, P3 and 
P4 vary with positions of the detecting patches PI, P2, P3 and 
P4. 

[0008] 

Specifically, as shown in Fig. 11, where a plurality of 
cyan images I are printed on the printing paper S, the area El 
has no images I in an area el aligned with the detecting patch 
PI in the printing direction. On the other hand, the area E2 
has a plurality of images I arranged in an area e2 aligned with 
the detecting patch PI in the printing direction. 

[0009] 

With such prints, cyan ink is little consumed in an image 
area of a printing plate corresponding to the area el. The 
detecting patch PI in the area El has a high color density of 
cyan ink. Thus, the ink feeder is controlled to reduce the feed- 
ing rate of cyan ink for the area El. Conversely, cyan ink is 
consumed in a relatively large quantity in an image area of the 
printing plate corresponding to the area e2. The detecting 
patch PI in the area E2 has a low color density of cyan ink. 
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Thus, the ink feeder is controlled to increase the feeding rate of 
cyan ink for the area E2. 
[0010] 

There can be a difference between an image area of areas 
el, e2 and so on aUgned with the detecting patches PI, P2, P3 
and P4 in the printing direction and an average image area of 
the areas El, E2 and so on having these detecting patches PI, 
P2, P3 and P4 arranged therein. In such a case, the ink feeding 
rate cannot be controlled accurately. Such a drawback consti- 
tutes a serious problem particularly where each ink feeder of the 
printing machine has a small number of ink rollers with a low 
effect of ink distribution. 

[0011] 

This invention has been made in order to solve the above 
problem, and its object is to provide an ink feeding rate control 
method and a data correcting method for a printing machine 
capable of accurately controUing an ink feeding rate regardless 
of images to be printed. 

[0012] 

[MEANS FOR SOLVING THE PROBLEM] 
The invention recited in claim 1 provides an ink feeding 
rate control method for controlling a feeding rate of ink for each 
of areas corresponding to ink keys of an ink feeder in a printing 
machine, by comparing measurement information and reference 
information on detecting patches printed on prints, the method 
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comprising the steps of determining an average of image area 
ratios of images in the areas on the prints corresponding to the 
ink keys, determining an average of image area ratios of images 
in positions aligned in a printing direction with the detecting 
patches printed in the areas on the prints corresponding to the 
ink keys, and correcting the reference information or the 
measurement information based on the average of image area 
ratios of the images in the areas on the prints corresponding to 
the ink keys, and the average of image area ratios of the images 
in the positions aligned in the printing direction with the detect- 
ing patches printed on the prints. 
[0013] 

The invention recited in claim 2 provides that, in the 
invention recited in claim 1, said measurement information on 
said detecting patches comprises densities of said detecting 
patches, and said reference information comprises reference 
densities. 

[0014] 

The invention recited in claim 3 provides that, in the 
invention recited in claim 1, said reference information or said 
measurement information is corrected by using a correction 
factor obtained empirically. 

[0015] 

The invention recited in claim 4 provides that, in the 
invention recited in claim 3, a corrected value of said reference 
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information or said measurement information is stored from 
time to time, said reference information or said measurement 
information being corrected in time of subsequent printing 
processes by using said corrected value stored. 
[0016] 

The invention recited in claim 5 provides an ink feeding 
rate control method for a printing machine having an image 
recorder for recording images on a printing plate based on image 
data, for controlling a feeding rate of ink for each of areas corre- 
sponding to ink keys of the ink feeder by comparing measure- 
ment information and reference information on detecting 
patches printed on prints, said method comprising the steps of 
determining, from said image data, an average of image area 
ratios of images in the areas on said prints corresponding to said 
ink keys; determining, from said image data, an average of 
image area ratios of images in positions aligned in a printing 
direction with said detecting patches printed in the areas on 
said prints corresponding to said ink keys; and correcting said 
reference information or said measurement information based 
on said average of image area ratios of the images in the areas 
on said prints corresponding to said ink keys, and said average 
of image area ratios of the images in said positions aligned in 
said printing direction with said detecting patches printed on 
said prints. 

[0017] 
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The invention recited in claim 6 provides that, in the 
invention recited in claim 5, said measurement information on 
said detecting patches comprises densities of said detecting 
patches, and said reference information comprises reference 
densities. 

[0018] 

The invention recited in claim 7 provides an ink feeding 
rate control method for controlling a feeding rate of ink for each 
of areas corresponding to ink keys of an ink feeder in a printing 
machine, based on measurement information on detecting 
patches printed on prints, wherein the feeding rate of ink for 
each of the areas corresponding to the ink keys of the ink feeder 
is controlled based on an average of image area ratios of images 
in the areas on said prints corresponding to said ink keys, and 
an average of image area ratios of images in positions aligned in 
a printing direction with said detecting patches printed in the 
areas on said prints corresponding to said ink keys. 

[0019] 

The invention recited in claim 8 provides that, in the 
invention recited in claim 7, said measurement information on 
said detecting patches comprises densities of said detecting 
patches. 

[0020] 

The invention recited in claim 9 provides a data correct- 
ing method for a printing machine for correcting measurement 
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information or predetermined reference information when 
controlling the printing machine by comparing the measurement 
information and the reference information, the measurement 
information being obtained by measuring detecting patches 
printed on prints and corresponding to ink keys of the printing 
machine, said method comprising the steps of determining an 
average of image area ratios of images in the areas on said 
prints corresponding to said ink keys; determining an average of 
image area ratios of images in positions aligned in a printing 
direction with said detecting patches printed in the areas on 
said prints corresponding to said ink keys; and correcting said 
reference information or said measurement information based 
on said average of image area ratios of the images in the areas 
on said prints corresponding to said ink keys, and said average 
of image area ratios of the images in said positions aligned in 
said printing direction with said detecting patches printed on 
said prints. 

[0021] 

The invention recited in claim 10 provides that, in the 
invention recited in claim 9, said measurement information on 
said detecting patches comprises densities of said detecting 
patches, and said reference information comprises reference 
densities. 

[0022] 

The invention recited in claim 11 provides that, in the 
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invention recited in claim 9 or 10, said measurement informa- 
tion and said reference information are used for at least one of 
ink feeding rate control and dampening water feeding rate 
control in the printing machine. 
[0023] 

[EMBODIMENTS OF THE INVENTION] 
An embodiment of the invention will be described 
hereinafter with reference to the drawings. 
[0024] 

<Construction of Printing Machine> 
[0025] 

A construction of a printing machine according to this 
invention will be described first. Fig. 1 is a schematic view of 
the printing machine according to this invention. 

[0026] 

This printing machine records images on blank plates 
mounted on first and second plate cylinders 11 and 12, feeds 
inks to the plates having the images recorded thereon, and 
transfers the inks from the plates through first and second 
blanket cylinders 13 and 14 to printing paper held on an impres 
sion cy Under 15, thereby printing the images on the printing 
paper. 

[0027] 

The first plate cylinder 11 is movable between a first 
printing position shown in a solid line and an image recording 
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position shown in a two-dot chain line in Fig. 1. The second 
plate cylinder 12 is movable between a second printing position 
shown in a solid line in Fig. 1 and the same image recording 
position. 

[0028] 

Around the first plate cylinder 11 in the first printing 
position are an ink feeder 20a for feeding an ink of black (K), for 
example, to the plate, an ink feeder 20b for feeding an ink of 
magenta (M), for example, to the plate, and dampening water 
feeders 21a and 21b for feeding dampening water to the plate. 
Around the second plate cylinder 12 in the second printing 
position are an ink feeder 20c for feeding an ink of cyan (C), for 
example, to the plate, an ink feeder 20d for feeding an ink of 
yellow (Y), for example, to the plate, and dampening water 
feeders 21c and 21d for feeding dampening water to the plate. 
Further, around the first or second plate cylinder 11 or 12 in the 
image recording position are a plate feeder 23, a plate remover 
24, an image recorder 25 and a developing device 26. 

[0029] 

The first blanket cylinder 13 is contactable with the first 
plate cylinder 11, while the second blanket cylinder 14 is 
contactable with the second plate cylinder 12. The impression 
cylinder 15 is contactable with the first and second blanket 
cylinders 13 and 14 in different positions. The machine further 
includes a paper feed cylinder 16 for transferring printing paper 
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supplied from a paper storage 27 to the impression cylinder 15, 
a paper discharge cylinder 17 with chains 19 wound thereon for 
discharging printed paper from the impression cylinder 15 to a 
paper discharge station 28, an image pickup station 40 for 
measuring color densities of detecting patches printed on the 
printing paper, and a blanket cleaning unit 29. 
[0030] 

Each of the first and second plate cyHnders 11 and 12 is 
coupled to a plate cylinder moving mechanism not shown, and 
driven by this moving mechanism to reciprocate between the 
first or second printing position and the image recording posi- 
tion. In the first printing position, the first plate cylinder 11 is 
driven by a motor not shown to rotate synchronously with the 
first blanket cy Under 13. In the second printing position, the 
second plate cylinder 12 is rotatable synchronously with the 
second blanket cylinder 14. Adjacent the image recording 
position is a plate cylinder rotating mechanism, not shown, for 
rotating the first or second plate cylinder 11 or 12 whichever is 
in the image recording position. 

[0031] 

The plate feeder 23 and plate remover 24 are arranged 
around the first or second plate cylinder 11 or 12 in the image 
recording position. 

[0032] 

The plate feeder 23 includes a supply cassette 63 storing 
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a roll of elongate blank plate in light-shielded state, a guide 
member 64 and guide rollers 65 for guiding a forward end of the 
plate drawn from the cassette 63 to the surface of the first or 
second plate cylinder 11 or 12, and a cutter 66 for cutting the 
elongate plate into sheet plates. Each of the first and second 
plate cylinders 11 and 12 has a pair of clamping jaws, not shown, 
for clamping the forward and rear ends of the plate fed from the 
plate feeder 23. 
[0033] 

The plate remover 24 has a blade mechanism 73 for 
separating a plate from the first or second plate cy Under 11 or 
12 after a printing operation, a discharge cassette 68, and a 
conveyor mechanism 69 for transporting the plate separated by 
the blade mechanism 73 to the discharge cassette 68. 

[0034] 

The forward end of the plate drawn from the feeder 
cassette 63 is guided by the guide rollers 65 and guide member 
64, and clamped by one of the clamping jaws on the first or 
second plate cylinder 11 or 12. Then, the first or second plate 
cylinder 11 or 12 is rotated by the plate cylinder rotating mecha- 
nism not shown, whereby the plate is wrapped around the first 
or second plate cylinder 11 or 12. The rear end of the plate cut 
by the cutter 66 is clamped by the other clamping jaw. While, 
in this state, the first or second plate cylinder 11 or 12 is rotated 
at low speed, the image recorder 25 irradiates the surface of the 
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plate mounted peripherally of the first or second plate cylinder 
11 or 12 with a modulated laser beam for recording images 
thereon. 

[0035] 

On the plate P mounted peripherally of the first plate 
cylinder 11, the image recorder 25, as shown in Fig.2A, records 
an image area 67a to be printed with black ink, and an image 
area 67b to be printed with magenta ink. On the plate P 
mounted peripherally of the second plate cylinder 12, the image 
recorder 25, as shown in Fig.2B, records an image area 67c to be 
printed with cyan ink, and an image area 67d to be printed with 
yellow ink. The image areas 67a and 67b are recorded in 
evenly separated positions, i.e. in positions separated from each 
other by 180 degrees, on the plate P mounted peripherally of the 
first plate cylinder 11. Similarly, the image areas 67c and 67d 
are recorded in evenly separated positions, i.e. in positions 
separated from each other by 180 degrees, on the plate P 
mounted peripherally of the second plate cylinder 12. 

[0036] 

Referring again to Fig. 1, the ink feeders 20a and 20b are 
arranged around the first plate cylinder 11 in the first printing 
position, while the ink feeders 20c and 20d are arranged around 
the second plate cylinder 12 in the second printing position, as 
described hereinbefore. Each of these ink feeders 20a, 20b, 20c 
and 20d (which may be referred to collectively as "ink feeders 
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20") includes a plurality of ink rollers 71 and an ink source 72. 
[0037] 

The ink rollers 71 of the ink feeders 20a and 20b are 
swingable by action of cams or the like not shown. With the 
swinging movement, the ink roUers 71 of the ink feeder 20a or 
20b come into contact with one of the two image areas 67a and 
67b formed on the plate P mounted peripherally of the first plate 
cylinder 11. Thus, the ink is fed only to an intended one of the 
image areas 67a and 67b. Similarly, the ink rollers 71 of the 
ink feeders 20c and 20d are swingable by action of cams or the 
like not shown. With the swinging movement, the ink rollers 
71 of the ink feeder 20c or 20d come into contact with one of the 
two image areas 67c and 67d formed on the plate P mounted 
peripherally of the second plate cyUnder 12. Thus, the ink is 
fed only to an intended one of the image areas 67c and 67d. 

[0038] 

Fig. 3 is a schematic side view of the ink source 72 noted 
above. Fig. 4 is a plan view thereof. Ink 3 is omitted from Fig. 
4. 

[0039] 

The ink source 72 includes an ink fountain roller 1 hav- 
ing an axis thereof extending in a direction of width of printed 
matter (i.e. perpendicular to a printing direction of the printing 
machine), and ink keys 2 (l), 2 (2) ... 2 (L) arranged in the direc- 
tion of width of the printed matter. (In this specification, these 
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ink keys may be collectively called "ink keys 2".) The ink keys 
2 correspond in number to the number L of areas divided in the 
direction of width of the printed matter. Each of the ink keys 2 
has an adjustable opening degree with respect to the outer 
periphery of the ink fountain roller 1. The ink fountain roller 1 
and ink keys 2 define an ink well for storing ink 3. 
[0040] 

Eccentric cams 4, L in number, are arranged under the 
respective ink keys 2 for pressing the ink keys 2 toward the 
surface of ink fountain roller 1 to vary the opening degree of 
each ink key 2 with respect to the ink fountain roller 1. The 
eccentric cams 4 are connected through shafts 5 to pulse motors 
6, L in number, for rotating the eccentric cams 4, respectively 

[0041] 

Each pulse motor 6, in response to an ink key drive pulse 
applied thereto, rotates the eccentric cam 4 about the shaft 5 to 
vary a pressure applied to the ink key 2. The opening degree of 
the ink key 2 with respect to the ink fountain roller 1 is thereby 
varied to vary the rate of ink fed to the printing plate. 

[0042] 

Referring again to Fig. 1, the dampening water feeders 
21a, 21b, 21c and 21d (which may be referred to collectively as 
"dampening water feeders 21") feed dampening water to the 
plates P before the ink feeders 20 feed the inks thereto. Of the 
dampening water feeders 21, the water feeder 21a feeds 
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dampening water to the image area 67a on the plate P, the 
water feeder 21b feeds dampening water to the image area 67b 
on the plate P, the water feeder 21c feeds dampening water to 
the image area 67c on the plate P, and the water feeder 2 Id 
feeds dampening water to the image area 67d on the plate P. 
[0043] 

Fig. 5 is a schematic side view of the dampening water 
feeder 21b. 

[0044] 

The dampening water feeder 21b includes a water source 
having a water vessel 31 for storing dampening water and a 
water fountain roller 32 rotatable by a motor, not shown, and 
two water rollers 33 and 34 for transferring dampening water 
from the fountain roller 32 to the surface of the plate mounted 
peripherally of the first plate cylinder 11. This dampening 
water feeder is capable of adjusting the rate of feeding dampen- 
ing water to the surface of the plate by varying the rotating rate 
of fountain roller 32. 

[0045] 

The three other water feeders 21a, 21c and 21d have the 
same construction as the water feeder 21b. 
[0046] 

Referring again to Fig. 1, the developing device 26 is 
disposed under the first plate cy Under 11 or second plate cylin- 
der 12 in the image recording position. This developing device 
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26 includes a developing unit, a fixing unit and a squeezing unit, 
which are vertically movable between a standby position shown 
in two-dot chain lines and a developing position shown in solid 
lines in Fig. 1. 
[0047] 

In developing the images recorded on the plate P by the 
image recorder 25, the developing unit, fixing unit and squeez- 
ing unit are successively brought into contact with the plate P 
rotated with the first or second plate cyUnder 11 or 12. 

[0048] 

The first and second blanket cylinders 13 and 14 mov- 
able into contact with the first and second plate cylinders 11 and 
12 have the same diameter as the first and second plate cylin- 
ders 11 and 12, and have ink transfer blankets mounted 
peripherally thereof. Each of the first and second blanket 
cylinders 13 and 14 is movable into and out of contact with the 
first or second plate cylinder 11 or 12 and the impression cylin- 
der 15 by a contact mechanism not shown. 

[0049] 

The blanket cleaning unit 29 disposed between the first 
and second blanket cylinders 13 and 14 cleans the surfaces of 
the first and second blanket cylinders 13 and 14 by feeding a 
cleaning solution to an elongate cleaning cloth extending from a 
delivery roll to a take-up roU through a plurality of pressure 
rollers, and sliding the cleaning cloth in contact with the first 
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and second blanket cylinders 13 and 14. 
[0050] 

The impression cylinder 15 contact able by the first and 
second blanket cylinders 13 and 14 has half the diameter of the 
first and second plate cylinders 11 and 12 and the first and 
second blanket cylinders 13 and 14, as noted hereinbefore. 
Further, the impression cylinder 15 has a gripper, not shown, for 
holding and transporting the forward end of printing paper. 

[0051] 

The paper feed cylinder 16 disposed adjacent the impres- 
sion cylinder 15 has the same diameter as the impression cylin- 
der 15. The paper feed cylinder 16 has a gripper, not shown, for 
holding and transporting the forward end of each sheet of print- 
ing paper fed from the paper storage 27 by a reciprocating suc- 
tion board 74. When the printing paper is transferred from the 
feed cylinder 16 to the impression cylinder 15, the gripper of the 
impression cy Under 15 holds the forward end of the printing 
paper which has been held by the gripper of the feed cylinder 16. 

[0052] 

The paper discharge cy Under 17 disposed adjacent the 
impression cylinder 15 has the same diameter as the impression 
cylinder 15. The discharge cylinder 17 has a pair of chains 19 
wound around opposite ends thereof. The chains 19 are 
interconnected by coupling members, not shown, having a 
plurality of grippers 41 arranged thereon. When the impres- 
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sion cylinder 15 transfers the printing paper to the discharge 
cylinder 17, one of the grippers 41 of the discharge cy Under 17 
holds the forward end of the printing paper having been held by 
the gripper of the impression cylinder 15. With movement of 
the chains 19, color densities of the detecting patches printed on 
the printing paper are measured at the image pickup station 40. 
Thereafter the printing paper is transported to the paper 
discharge station 28 to be discharged thereon. 
[0053] 

The paper feed cyUnder 16 is connected to a drive motor 
through a belt not shown. The paper feed cylinder 16, impres- 
sion cylinder 15, paper discharge cy Under 17 and the first and 
second blanket cyUnders 13 and 14 are coupled to one another 
by gears mounted on end portions thereof, respectively. Fur- 
ther, the first and second blanket cylinders 13 and 14 are cou- 
pled to the first and second plate cylinders 11 and 12 in the first 
and second printing positions, respectively, by gears mounted on 
end portions thereof. Thus, a motor, not shown, is operable to 
rotate the paper feed cylinder 16, impression cylinder 15, paper 
discharge cylinder 17, the first and second blanket cyUnders 13 
and 14 and the first and second plate cylinders 11 and 12 
synchronously with one another. 

[0054] 

Fig. 6 is a schematic side view of the image pickup 
station 40 for measuring color densities of the detecting patches 
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printed on the printing paper, which is shown with the chains 
19. 

[0055] 

The pair of chains 19 are endlessly wound around the 
opposite ends of the paper discharge cylinder 17 shown in Fig. 1 
and a pair of large sprockets 18. As noted hereinbefore, the 
chains 19 are interconnected by coupling members, not shown, 
having a plurahty of grippers 41 arranged thereon each for 
gripping a forward end of printing paper S transported. 

[0056] 

The pair of chains 19 have a length corresponding to a 
multiple of the circumference of paper discharge cylinder 17. 
The grippers 41 are arranged on the chains 19 at intervals each 
corresponding to the circumference of paper discharge cylinder 
17. Each gripper 41 is opened and closed by a cam mechanism, 
not shown, synchronously with the gripper on the paper 
discharge cylinder 17. Thus, each gripper 41 receives printing 
paper S from the paper discharge cylinder 17, transports the 
printing paper S with rotation of the chains 19, and discharges 
the paper S to the paper discharge station 28. 

[0057] 

The printing paper S is transported with only the 
forward end thereof held by one of the grippers 41, the rear end 
of printing paper S not being fixed. Consequently, the printing 
paper S could flap during transport, which impairs an operation. 



■24- 



to be described hereinafter, of the image pickup station 40 to 
measure densities of the detecting patches. To avoid such an 
inconvenience, this printing machine provides a suction roller 43 
disposed upstream of the paper discharge station 28 for stabiliz- 
ing the printing paper S transported. 
[0058] 

The suction roller 43 is in the form of a hollow roller 
having a surface defining minute suction bores, with the hollow 
interior thereof connected to a vacuum pump not shown. The 
suction roller 43 is disposed to have an axis thereof extending 
parallel to the grippers 41 bridging the pair of chains 19, a top 
portion of the suction roller 43 being substantially at the same 
height as a lower run of the chains 19. 

[0059] 

The suction roller 43 is driven to rotate or freely 
rotatable in a matching relationship with a moving speed of the 
grippers 41. Thus, the printing paper S is drawn to the surface 
of the suction roller 43, thereby being held against flapping 
when passing over the suction roller 43. In place of the suction 
roller 43, a suction plate may be used to suck the printing paper 
S two-dimensionally. 

[0060] 

The image pickup station 40 includes an illuminating 
unit 44 for illuminating the printing paper S transported, and 
an image pickup unit 45 for picking up images of the detecting 
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patches on the printing paper S illuminated by the illuminating 
unit 44 and measuring color densities of the patches. The 
illuminating unit 44 is disposed between the upper and lower 
runs of chains 19 to extend along the suction roller 43, and has a 
pluraUty of Hnear light sources for illuminating the printing 
paper S over the suction roller 43. 
[0061] 

The image pickup unit 45 includes a Ught-shielding and 
dustproof case 46, and a mirror 49, a lens 48 and a CCD line 
sensor 47 arranged inside the case 46. The image pickup unit 
45 picks up the image of printing paper S over the suction roller 
43 through slits of the illuminating unit 44. Incident light of 
the image reflected by the mirror 49 passes through the lens 48 
to be received by the CCD hne sensor 47. 

[0062] 

The prepress and printing operations of the printing 
machine will be described next. Fig. 7 is a flow chart showing 
an outline of the prepress and printing operations of the print- 
ing machine. These prepress and printing operations are 
directed to multicolor printing of printing paper S with the four 
color inks of yellow, magenta, cyan and black. 

[0063] 

First, the printing machine executes a prepress process 
for recording and developing images on the plates P mounted on 
the first and second plate cylinders 11 and 12 (step Si). This 
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prepress process follows the steps constituting a subroutine as 
shown in the flow chart of Fig. 8. 
[0064] 

The first plate cylinder 11 is first moved to the image 
recording position shown in the two-dot chain line in Fig. 1. 
(step Sll). 

[0065] 

Next, a plate P is fed to the outer periphery of the first 
plate cylinder 11 (step SI 2). To achieve the feeding of the plate 
P, the pair of clamping jaws, not shown, clamp the forward end 
of plate P drawn from the supply cassette 63, and the rear end of 
plate P cut by the cutter 66. 

[0066] 

Then, an image is recorded on the plate P mounted 
peripherally of the first plate cylinder 11 (step Si 3). For 
recording the image, the image recorder 25 irradiates the plate 
P mounted peripherally of the first plate cylinder 11 with a 
modulated laser beam while the first plate cylinder 11 is rotated 
at low speed. 

[0067] 

Next, the image recorded on the plate P is developed 
(step SI 4). The developing step is executed by raising the 
developing device 26 from the standby position shown in two- dot 
chain lines to the developing position shown in solid lines in Fig. 
1 and thereafter successively moving the developing unit, fixing 
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unit and squeezing unit into contact with the plate P rotating 
with the first plate cy Under 11. 
[0068] 

Upon completion of the developing step, the first plate 
cylinder 11 is moved to the first printing position shown in the 
solid line in Fig. 1 (step SI 5). 

[0069] 

Subsequently, the printing machine carries out an opera- 
tion similar to steps Sll to S 15 by way of a prepress process for 
the plate P mounted peripherally of the second plate cylinder 12 
(steps S16 to S20). Completion of the prepress steps for the 
plates P mounted peripherally of the first and second plate 
cyhnders 11 and 12 brings the prepress process to an end. 

[0070] 

Referring again to Fig. 7, the prepress process is followed 
by a printing process for printing the printing paper S with the 
plates P mounted on the first and second plate cylinders 11 and 
12 (step S2). This printing process is carried out as follows. 

[0071] 

First, each dampening water feeder 21 and each ink 
feeder 20 are placed in contact with only a corresponding one of 
the image areas on the plates P mounted on the first and second 
plate cylinders 11 and 12. Consequently, dampening water and 
inks are fed to the image areas 67a, 67b, 67c and 67d from the 
corresponding water feeders 21 and ink feeders 20, respectively. 
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These inks are transferred from the plates P to the correspond- 
ing regions of the first and second blanket cylinders 13 and 14, 
respectively. 

[0072] 

Then, the printing paper S is fed to the paper feed cyUn- 
der 16. The printing paper S is subsequently passed from the 
paper feed cylinder 16 to the impression cylinder 15. The 
impression cylinder 15 continues to rotate in this state. Since 
the impression cylinder 15 has half the diameter of the first and 
second plate cylinders 11 and 12 and the first and second blan- 
ket cylinders 13 and 14, the black and cyan inks are transferred 
to the printing paper S wrapped around the impression cylinder 
15 in its first rotation, and the magenta and yellow inks in its 
second rotation. 

[0073] 

The forward end of the printing paper S printed in the 
four colors is passed from the impression cylinder 15 to the 
paper discharge cylinder 17. This printing paper S is trans- 
ported by the pair of chains 19 toward the paper discharge 
station 28. After the color densities of the detecting patches are 
measured at the image pickup station 40, the printing paper S is 
discharged to the paper discharge station 28. 

[0074] 

Upon completion of the printing process, the plates P 
used in the printing are removed (step S3). To remove the 
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plates P, the first plate cylinder 11 is first moved to the image 
recording position shown in the two-dot chain line in Fig. 1. 
Then, while the first plate cylinder 11 is rotated counterclock- 
wise, the blade mechanism 73 separates an end of the plate P 
firom the first plate cylinder 11. The plate P separated is 
guided by the conveyor mechanism 69 into the discharge cas- 
sette 68. Mter returning the first plate cylinder 11 to the first 
printing position, the second plate cyHnder 12 is moved fi"om the 
second printing position to the image recording position to 
undergo an operation similar to the above, thereby having the 
plate P removed fi:om the second plate cylinder 12 for discharge 
into the discharge cassette 68. 
[0075] 

Upon completion of the plate removing step, the first and 
second blanket cylinders 13 and 14 are cleaned by the blanket 
cleaning unit 29 (step S4). 

[0076] 

After completing the cleaning of the first and second 
blanket cylinders 13 and 14, the printing machine determines 
whether or not a further image is to be printed (step S5). If a 
further printing operation is required, the machine repeats 
steps SI to S4. 

[0077] 

If the printing operation is ended, the printing machine 
cleans the inks (step S6). For cleaning the inks, an ink clean- 
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ing device, not shown, provided for each ink feeder 20 removes 
the ink adhering to the ink rollers 71 and ink source 72 of each 
ink feeder 20. 
[0078] 

With completion of the ink cleaning step, the printing 
machine ends the entire process. 
[0079] 

<Ink Feeding Rate Control Method according to This 
Invention> 

[0080] 

An ink feeding rate control method according to this 
invention will be described next. Fig. 9 is a block diagram of a 
principal electrical structure of the above printing machine for 
implementing the ink feeding rate control method according to 
this invention. 

[0081] 

The above printing machine includes a control unit 140 
for controlling the entire machine. The control unit 140 is 
connected to the ink feeders 20 and image recorder 25. The 
control unit 140 is connected also to the image pickup station 40 
through an image processing unit 141. The control unit 140 is 
arranged to receive OK sheet data such as density levels 
obtained by measuring an OK sheet corresponding to a target 
print. The control unit 140 and image recorder 25 receive 
image data corresponding to images to be recorded by the image 
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recorder 25. The image data inputted to the control unit 140 
may be relatively coarse image data such as PPF data. The 
image data inputted to the image recorder 25 is high-density 
image data passed through a RIP (raster image processor). 
[0082] 

Fig. 10 is a flow chart showing steps in the ink feeding 
rate control method according to this invention. 
[0083] 

In performing the ink feeding rate control method 
according to this invention, a reference density is first set for 
each of the detecting patches PI, P2, P3 and P4 (step S2l). 
This reference density is set for each color based, for example, on 
the type of printing paper (whether coated paper or wood free 
paper). 

[0084] 

Next, an average of image area ratios in the areas El, E2 
and so on corresponding to the respective ink keys 2 shown in 
Figs. 3 and 4 is calculated for each color of magenta, yellow, cyan 
and black (step S22). The image area ratios are calculated by 
using the image data inputted to the control unit 140. 

[0085] 

Next, an average of image area ratios of images in posi- 
tions aligned in the printing direction with the detecting patches 
PI, P2, P3 and P4, shown in Fig. 11, printed in the areas El, E2 
and so on of the printing paper S corresponding to the respective 
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ink keys 2, is calculated for each color of magenta, yellow, cyan 
and black (step S23). For cyan, for example, an average is 
calculated of image area ratios in the areas el, e2 and so on, 
each aligned with the detecting patch PI in the printing direc- 
tion indicated by an arrow in Fig, 11. These image area ratios 
also are calculated by using the image data inputted to the 
control unit 140. 
[0086] 

Then, a value of reference density set beforehand for 
each of the detecting patches PI, P2, P3 and P4 is corrected 
based on the average of image area ratios in the areas El, E2 
and so on corresponding to the respective ink keys 2, and the 
average of image area ratios of images in the positions aligned 
in the printing direction with the detecting patches PI, P2, P3 
and P4 printed on the printing paper S (step S24). 

[0087] 

Linear approximation, for example, is used in determin- 
ing a corrected value for the reference density. That is, a 
corrected value is derived from the equation set out below, 
where Dp is a corrected reference density of each of the detect- 
ing patches PI, P2, P3 and P4, Dt is a target density (reference 
density of ink) of each of the detecting patches PI, P2, P3 and P4 
determined from the type of ink or paper, So is an average of 
image area ratios of each color in the areas El, E2 and so on 
corresponding to the respective ink keys 2, Sp is an average of 



■ 33 - 



image area ratios of images in the positions aligned in the print- 
ing direction with the detecting patches PI, P2, P3 and P4 in the 
areas El, E2 and so on, and "a" is a correction factor. 
[0088] 

Specifically, to control the feeding rate of cyan ink, a 
corrected value is derived from the equation set out hereunder 
by using the corrected reference density Dp of the detecting 
patches PI, target density Dt, average values So and Sp of the 
image areas for to the color of cyan, and the correction factor "a". 
Similarly, to control the feeding rate of magenta ink, a corrected 
value is derived from the equation set out hereunder by using 
the corrected reference density Dp of the detecting patches P2, 
target density Dt, average values So and Sp of the image areas 
for the color of magenta, and the correction factor "a". To 
control the feeding rate of yellow ink, a corrected value is 
derived from the equation set out hereunder by using the 
corrected reference density Dp of the detecting patches P3, 
target density Dt, average values So and Sp of the image areas 
for the color of yellow, and the correction factor "a". Further, to 
control the feeding rate of black ink, a corrected value is derived 
from the equation set out hereunder by using the corrected 
reference density Dp of the detecting patches P4, target density 
Dt, average values So and Sp of the image areas for the color of 
black, and the correction factor "a". 

[0089] 
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Dp = a • (So - Sp) + Dt 
[0090] 

The correction factor "a" is empirically determined 
beforehand by using print samples of image area ratios of each 
color arranged at a plurality of stages. Curve approximation 
may be used instead of the linear approximation noted above, or 
corrected values of reference density may be determined based 
on data stored in a look-up table. 

[0091] 

Once corrected values of reference density are deter- 
mined, ink feeding rates are controlled in time of printing by 
using the corrected values reference density (step S25). That is, 
the printing machine starts a printing operation. Then, density 
levels of the detecting patches PI, P2, P3 and P4 on the printing 
paper S immediately after printing are measured at the image 
pickup station 40. The density levels measured are compared 
with the reference density corrected in step S24. Based on 
results of the comparison, ink feeding rates are adjusted by 
driving the pulse motor 6 of the ink source 72 in each ink feeder 
20 shown in Fig. 3. 

[0092] 

When required prints have been made (step S26), it is 
determined whether the correction of reference density made at 
this time should be reflected on subsequent printing operations 
(step S27). That is, the correction factor "a" and other data are 



- 35 - 



stored in the memory of the control unit 140 or the like when it 
is decided that the data concerning the corrections, such as the 
correction factor "a", are stored at appropriate times for use in 
optimizing the reference density for subsequent printing opera- 
tions (step S28). On the other hand, when it is decided not to 
use the latest correction of reference density in subsequent 
printing operations, the current printing operation is terminated 
with no further action. 
[0093] 

In the foregoing embodiment, density levels of the detect- 
ing patches PI, P2, P3 and P4 are used as measurement 
information on the detecting patches PI, P2, P3 and P4. 
Instead, color information other than density may be used. 
Further, the detecting patches PI, P2, P3 and P4 may be not 
only soHd patches but also dot patches or line patches. 

[0094] 

In the foregoing embodiment, ink feeding rates are 
automatically controlled by controlling the ink feeders 20 based 
on collected values of reference density. Instead, the operator 
may adjust the ink feeding rates from the ink sources 72 directly 
by using the corrected values of reference density. 

[0095] 

<Other Embodiments> 
[0096] 

Reference density is corrected in the foregoing embodi- 
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ment. Instead of correcting reference density, the density 
measured of each detecting patch may be corrected. Corrected 
values may be derived from the approximation set out hereunder, 
for example, where Nt is a density level measured of each 
detecting patch, Np is a corrected density level of each detecting 
patch, Mo is an average of image area ratios of each color in the 
areas El, E2 and so on corresponding to the respective ink keys 
2, Mp is an average of image area ratios of images in the posi- 
tions aligned in the printing direction with the detecting patches 
PI, P2, P3 and P4 (i.e. rectangular areas having substantially 
the same width as the detecting patches and extending in the 
printing direction) in the areas El, E2 and so on, and "b" is a 
correction factor. 
[0097] 

Np = b • (Mp - Mo) + Nt 
[0098] 

Of course, curve approximation or a look-up table may be 
used instead of linear approximation. 
[0099] 

In the foregoing embodiment, ink feeding rates are 
controlled based on density levels of the detecting patches. 
This invention is applicable not only to the control of the ink 
feeding rates but also to the control of dampening water feeding 
rates. To control the dampening water feeding rate in the 
above printing machine, the rate of feeding dampening water to 
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the surface of a printing plate may be adjusted by varying the 
rotating rate of each fountain roller 32 shown in Fig. 5. A 
method of controlling the feeding rate of dampening water based 
on measured density of detecting patches is described in Japa- 
nese Unexamined Patent Publication No. 2002-355950, and will 
not particularly be described herein. 
[0100] 

[EFFECTS OF THE INVENTION] 

According to the invention recited in claims 1 to 8, the 
ink feeding rate can be controlled accurately regardless of the 
images to be printed. 

[0101] 

According to the invention recited in claim 3, the ink 
feeding rate can be controlled accurately by using the data 
stored from time to time. 

[0102] 

According to the invention recited in claim 5, an average 
of image area ratios of images is calculated by using the image 
data for recording images on the printing plates. Thus, without 
using a special device for measuring image areas, and with a 
simple construction, the ink feeding rate can be controlled accu- 
rately regardless of the images to be printed. 

[0103] 

According to the invention recited in claims 9 to 11, data 
for use with a printing machine for controlling the ink feeding 
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rate and dampening water feeding rate can be corrected accu- 
rately regardless of the images to be printed. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 
[Fig. 1] 

Schematic side view of a printing machine according to 
this invention 
[Fig. 2] 

Explanatory views showing arrangements of image areas 
67 on printing plates P 
[Fig. 3] 

Schematic side view of an ink source 72 
[Fig. 4] 

Plan view of the ink source 72 
[Fig. 5] 

Schematic side view of a dampening water feeder 21b 
[Fig. 6] 

Schematic side view of an image pickup station 40 shown 
with chains 19 
[Fig. 7] 

Flow chart showing an outline of prepress and printing 
operations of the printing machine 
[Fig. 8] 

Flow chart of a prepress process 
[Fig. 9] 
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Block diagram of a principal electrical structure of the 
printing machine for implementing an ink feeding rate control 
method according to this invention 

[Fig. 10] 

Flow chart showing steps in the ink feeding rate control 
method according to this invention 
[Fig. 11] 

Explanatory view schematically showing detecting 
patches PI, P2, P3 and P4 printed on printing paper S. 
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[DOCUMENT] ABSTRACT 
[ABSTRACT] 

[OBJECT] To provide an ink feeding rate control method and a 
data correcting method for a printing machine capable of accu- 
rately controlling an ink feeding rate regardless of images to be 
printed. 

[SOLUTION] The method includes a step of determining, from 
image data used in recording images, an average of image area 
ratios of images in areas El, E2 ... on prints S corresponding to 
ink keys, a step of determining, from the image data, an average 
of image area ratios of images in positions aUgned in a printing 
direction with the detecting patches PI, P2, P3 and P4 printed 
in the areas El, E2 ... on the prints S corresponding to the ink 
keys, and a step of correcting the reference information based on 
the average of image area ratios of the images in the areas El, 
E2 ... on the prints S corresponding to the ink keys, and the 
average of image area ratios of the images in the positions 
aligned in the printing direction with the detecting patches PI, 
P2, P3 and P4 printed on the prints. 
[SELECTED FIGURE] Fig. 11 



- 42 - 



[DOCUMENT] DRAWINGS 
Fig. 7 

51 prepress 

52 print 

53 remove plates 

54 clean blanket cylinders 

55 operation completed? 

56 clean ink 

Fig. 8 

511 move 1st plate cylinder 

512 feed blank plate 

513 record image 

514 develop image 

515 move 1st plate cylinder 

516 move 2nd plate cylinder 

51 7 feed blank plate 

518 record image 

519 develop image 

520 move 2nd plate cylinder 



• 43- 



Fig. 9 
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